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Mathematical model and analytical stabilizing condition of a droop-based single
converter-infinite DC system
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Abstract: The droop-based converter plays an important role in a multi-terminal DC (MTDC) system because of its
control flexibility. However, this imposes a great challenge on the stability of the DC grid. The main purpose of the paper
is to examine the DC side stability of a single grid-connected VSC with the single input single output (SISO) method. The
transfer function between the small perturbation of DC-link voltage and DC current at the end of transmission line is first
constructed. Based on the SISO model, the stability criteria for a single VSC converter in different control modes is
proposed by using the classical Routh judgement. A critical operation index, namely the DC power transfer limit, is
defined to assess system stability. Finally, numerical simulation results validate the accuracy of the proposed stability
analysis and the criteria for the droop-based converter.
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Fig. 1 Equivalent circuit for grid-connected converter
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Fig. 2 Power-voltage droop-based control for two-level VSC
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Fig. 3 Equivalent Laplace circuit for droop-based converter
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